steel, non-metallic minerals, and chemicals and petrochemicals [1] . Some of these CO 2 emissions are 54 emitted at temperatures which can be used as a new heat source in the same industry or in another
55
industry/sector/application [3] . In order to improve energy efficiency and reduce energy demand there is 56 an increasing interest in taking advantage of these underutilized heat sources before other options. This 57 waste heat is an underutilised resource, in part because the quantity and quality of both heat resources and 58 demand is not fully known [4] . However, there is a lack of detailed and well-explained literature
59
regarding IWH recovery potential assessments and the factors affecting its utilization [5, 6] , which is 60 mainly due to a poor data basis. Industrial sites worldwide do not publish their waste heat stream 61 characteristics and important technical parameters that are needed to quantify the potential differ between 62 countries.
64
Miró et al. [7] reviewed the worldwide industrial waste heat recovery potentials and related them to the 65 energy consumed for the whole industrial sector and the country. In this article, around 1/6 of the data 66 published was considered unreliable and the authors already state a lack of reliable and well explained 67 IWH assessments. Brueckner et al. [8] reviewed and compared more than 30 methods found in the 68 literature to estimate the IWH within regions. These methods were classified according to the study scale, 69 data collection and chosen approach. As in the previous study (Miró et al. [7] ) the authors also noted that,
70
for a lot of countries no country-specific data are available, and many studies apply key figures from 71 other countries.
73
Due the lack of data, most literature focusses on the state or regional scale. At county scale, Bonilla et al.
74
[9] and Lopez et al. [10] quantified the IWH recovery potential of The Basque Country (Spain) at 51 GJ 75 based on published data from the regional energy department, and proposed different recovery 76 technologies (heat pumps, heat exchangers, Rankine cycles, cogeneration, etc.) and their respective 77 recovery fractions. At the same scale, an analysis based on questionnaires can be found in Broberg et al.
78
[11], who assessed the Swedish IWH recovery potential by scaling up a bottom-up county-scale study in The article is divided into five main sections. In section 2, the approach used to assess IWH recovery 122 potential is fully explained. The results obtained are presented and described in the following section, 
79

Methodology
129
The methodology is based on the one presented by McKenna et al. [14] in 2010. This is a bottom-up 
135
The technical industrial waste heat potential (IWH T ) at the site level is determined based on Eq. 1: 
146
In most industrial processes, there are two types of emissions, related to the process (i.e. chemical 147 reactions) and the fuel combustion respectively. For example, in cement manufacturing, CO 2 is emitted 148 because of combustion but also because of the decomposition of calcium carbonate to calcium oxide at 149 about 900 ºC [2] . Hence making the process more energy efficient does not necessarily reduce the process 150 emissions but only the combustion ones. This is why the parameter F C,i is employed in Equation 1.
152
For further use, the methodology has to be adapted for the E-PRTR database, from which the total 153 emissions of the site C T can be retrieved. In this database information concerning the amounts of pollutant 154 releases to air, water and land as well as off-site transfers of waste and pollutants in waste water is 155 provided. These data represent the total annual emission releases during normal operations and accidents.
156
Releases and transfers must be reported only if the emissions of a facility are above the activity and 157 pollutant thresholds set out in the E-PRTR regulation. It covers 65 economic activities since 2007,
158
whereby the activities considered in the scope of this study are listed in Table 2 . 6.4-12.8 6.7-13.5 5.9-11.7 6.4-12.7 7.6-15.2 6.6-13.1 Portugal (PT) 3.5-6.9 3.4-6.7 3.5-6.9 2.9-5.9 2.4-4.8 2.3-4.6 Romania (RO) 5.0-10.0 4.9-9.8 3.4-6.8 3. 
160
381
This approach is based on the CO 2 emissions of the 403 industrial sites from the non-metallic mineral 382 sector considered in this study. Besides the carbon dioxide emissions, other country-and subsector-383 specific input parameters used in the analysis are: the subsector emission factor and fuel split; the 384 combustion, the process emission fraction, the combustion efficiency, the load factor, and the exhaust 385 fraction.
387
The results show that cement is the subsector with highest potential in Europe and the identified countries 
